Dissociation of duplexes formed by hybridization of DNA with gel-immobilized oligonucleotides.
The method of DNA sequencing by hybridization with oligonucleotides matrix (SHOM) developed in this laboratory (1.2) uses the matrix of oligonucleotides immobilized within polyacrylamide gel. The particular feature of this matrix is that the apparent thermostability of the duplexes depends on the concentration of gel-immobilized oligonucleotides. This dependence is specific for oligonucleotides immobilized in the gel volume (3-D-immobilization) rather than on a flat surface of a filter or glass (2-D-immobilization). The theory has been developed that provides a quantitative description of temperature-dependent duplex dissociation within gel. The theory takes into account that the diffusion of dissociated DNA out of the gel is retarded by multiple acts of association-dissociation of DNA with immobilized oligonucleotides. It allows to calculate the apparent dissociation temperature of duplexes and describes quantitatively its growth upon increase in the enthalpy of duplex dissociation, concentration of immobilized oligonucleotides, gel thickness and decrease of dissociation entropy and washing time. Concentration of gel-immobilized oligonucleotides can be calculated for a normalized matrix in which GC-rich and AT-rich duplexes exhibit the same apparent thermostabilities and are washed off at the same temperature. This simplifies identification of perfect duplexes formed on the matrix which can be carried out for all duplexes at the same temperature. The gel-immobilized oligonucleotide matrix provides also a higher capacity for immobilization and therefore a higher sensitivity of measurements, resulting in a higher discrimination power for identification of perfect duplexes as compared with matrixes of oligonucleotides immobilized on a surface.